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TRENCH T-2 RISK ASSESSMENT FOR VOC EMISSIONS 
DURING EXCAVATION ACTIVITIES 

Introduction . 

A human health risk assessment was performed to assess the risks to members of the public during 
the excavation of contaminated soils at Trench T-2. This risk assessment will be used to assess the 
risks to individuals that may be using roads near Trench T-2 during excavation activities. Risks were 
assessed for volatile organic compounds only due to their potential to become airborne during 
excavation activities. The results of this risk assessment showed that the risks to an individual 
northwest of Trench T-2 at the decontamination pad road are within the acceptable risk range. This 
location will give the highest risk to an individual not actually involved in excavation activities. 

Methodology 

Human health risks were calculated at the following locations to assure that the risks to an individual 
not actually involved in excavation activities were well characterized. 

* 

* 
* 

At the closest roadway, northwest of Trench T-2 at the decontamination pad road (78 
Meters), 
At the next closest roadway, north of Trench T-2 at Central Avenue (212 Meters), and 
At the East Guard Shack (2182 Meters). 

Exposure point concentrations were calculated using EPAs SCREEN model along with Estimation 
of Air Impacts for the Excavation of Contaminated Soil, (EPA-450A -92-004). Exposure point 
concentrations were modeled using two separate trench volumes; a small area volume and a large area 
volume. X small area of Trench T-2 showed concentrations of volatiles much higher than the 
surrounding trench area. Therefore, the small area with higher concentrations of volatiles was 
modeled separately from the larger volume of Trench T-2. The small area volume is 75 ft3 and the 
large area volume is 1200 ft3. Concentrations of volatiles and volume estimates are based on 
characterization data. Exposure point concentrations in air were calculated assuming that the volatile 
compounds were present at the exposure point for 0.014 and 0.225 hour for the small and large area 
sources, respectively. Exposure times are based on the EPA guidance document which states that 
0.042 cubic meters of material are excavated per second. The volatile constituents 2-Butanone, 4- 
Methyl-2-Pentanone7 Chloroethane, Chloroform, 1,l -Dichloroethane, 1,2-Dichloroethane, 
Ethylbenzene, Methylene Chloride, Toluene, tetrachloroethylene (PCE) and trichloroethylene (TCE) 
were modeled. 

Human health risks were calculated for both the small area and large area sources for all volatiles. 
Inhalation exposure only was assessed for the duration of VOC emissions at the site. Human health 
risks were calculated based on Risk Assessment Guidance For Superfind. Volume I. Human Health 
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Evaluation Manual (Part A), (EPA/540/1-89/002). Chloroform, 1,2-Dichloroethane, Methylene 
Chloride, PCE and TCE had published inhalation slope factors from IRIS and HEAST. 2-Butanone, 
4-Methyl-2-Pentanone, Chloroethane, 1,l -Diddoroethane, Ethylbenzene, Methylene Chloride and 
Toluene had published inhalation reference doses from IRIS and HEAST. To be conservative, 
chronic inhalation reference doses were used instead of subchronic values. Risks from other volatile 
compounds could not be calculated since no toxicity factors are currently published. 

Results 

The risk calculations show that the risks posed by the excavation are within the acceptable range for 
an individual not actually involved in excavation activities. This conclusion is based on examining 
both the small area and large area sources. The highest carcinogenic risk at the decontamination pad 
road is 2.E-09 which is well below the acceptable risk range of 1E-04 to 1E-06. The highest non- 
carcinogenic risk at the decontamination pad road is 1.6E-04 which is well below the acceptable 
threshold chronic hazard index of 1.0. Therefore, there are no unacceptable risks posed by the 
Trench T-2 excavation to an individual not actually involved in excavation activities. 

Table 1 - Trench T-2 VOC Inhalation Risk Summary 
Table 2 - VOC Inhalation Risk, T-2 Trench to the Decontamination Pad (78 Meters) 
Table 3 - VOC Inhalation Risk, T-2 Trench to Central Avenue (212 Meters) 
Table 4 - VOC Inhalation Risk, T-2 Trench to the East Guard Shack (2182 Meters) 
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M C &  

MeUqiene Chloride 

TebacMoroelhybne 
TridJwoeihyrene 

1.2-DlWwthane 

Chemical 
Concerhbon 

(maw 

147 
1 04 
3 74 
179 

Intake 
Facta 

(mkguay) 

6 5E-09 
6 5E-09 
6 5E-09 
6 5E-09 

Iwmlanon Carcirogedc 
Intake Sbpe Facta Risk 

(ms ‘kgw)  (me’kew) O‘ 

9 6E-09 164E-03 16E-11 
6 8509 9 1OE-02 6 1E-10 
2 4E-08 2 03E-03 4 9E-1 I 
12E-08 5 95E-03 69E-I1 

TOTAL 7 5E-10 

bMe(hyC2-Pentanone 
Ethybenzene 
Mewene Chloride 
l . l - [kcNwoehne 
Toluene 

6 35 4 5E-07 2 9E-06 2 24E-02 13E-04 
3 03 4 5E-07 14E-06 2 86E-01 4 BE-06 
147 4 5E-07 6 7E-07 8 57E-01 7 BE-07 
2 01 4 5E-07 9 1E-07 143E-01 6 4E-06 
4 41 4 5E-07 2 OE-06 114E-01 1 BE-05 

HAZARD INDEX 16E-04 

TABLE 2 
VOC INHALATION RISK 

T-2 TRENCH TO THE DECONTAMINATION PAD (78 METERS) 

INHALATION EXPOSURE FACTORS 

I 1 

E w w e  1 Facta 
Descnpbon 

=sue 
Facta 
Unlb 

I 
0 83 

0.014 
0 225 

70 
25550 
365 

Inhalallon Rate (IR) 
Smal Area Expostre Time (SET) 
Larpe Area Expowe Time (LET) 
BodvW~gM(BW) 
Cardmgedc Averagng Time (AT) 
Nm-Carcimgedc Averagw Time (AT) 

CARCINOGENIC RISK (SMALL AREA) 

CARCINOGENIC RISK (LARGE AREA) 

ChlOrOfwm 
M e m n e  Chloride 
Tetmchlorwthyiene r Trichlwoethyiene 

0 113 
0 032 
2 38 
193 

1 OE-07 
1 OE-07 
1 OE-07 
1 OE-07 

12E-08 
3 3E-09 
2 5E-07 
2 OE-07 

9 5E-10 
55E-12 
5 OE-10 
12E-09 

8 05E-02 
164E-03 
2 03E-03 
5 95E-03 

I I I TOTALI 2 7E-09 

NONCARCINOGENIC RISK (SMALL AREA) 

lnlake 
Facta 

( ~ ~ Q U Y  I 

Hazard 
(hrobent 

NONCARCINOGENIC RISK (LARGE AREA) 

Chemcal 
Concentmtion 

~ w \ m ~ )  

Hazard 
-bent Chemical 

0066 
0 097 
0 027 
0 308 
0 032 
0 227 

7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 

4 BE-07 2 86E-01 17E-06 
7 lE-07 2 24E-02 3 2E-05 
2 OE-07 2 86EtOO 6 9E-08 
2 3E-06 2 86E-01 7 9E-06 
2 3E-07 8 57E-01 2 7E-07 
17E-06 114E-01 15E-05 

HAZARD INDEX 

2 - B u l a m  
4-Methyl-Z-Pentam 
CMOroehne 
EUqlbenzene 
MeUqiene Chlorids 
Tokrsne 

I I I 
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Mernene CNonde 
1 .2-Dlchloroethane 
Tetachloroeftqlene 
Tr(chlorOet@)h2 

0 323 6 5E-09 2 1 E-09 164E-03 34E-I2 
0 23 6 5E-09 15E-09 9 10E-02 14E-10 
0 823 6 5E-09 5 3E-09 2 03E-03 11E-11 
0 394 6 5E-09 2 6E-09 5 95E-03 15E-11 

TOTAL 17E-10 

Inhalabon 
slope Factor 
(mgwjay) '' 

8 05~-02 
164503 
2 03E-03 
5 95E-03 

TOTAL 

Carcinogenic 
Risk 

2 1E-I0 
12E-12 
11E-10 
2 6E-10 

5 9E-10 

I 
I 

TABLE 3 
VOC INHALATION RISK 

T-2 TRENCH TO CENTRAL AVENUE (212 METERS) 

INHALATION EXPOSURE FACTORS 

Exposue 
Factor 
Units 

0 83 
0 014 
0 225 

70 
25550 
365 

InhahUon Rate (IR) 
Smal Area Exposue Tlme (SET) 
Large Area &porus Tlme (LET) 

Cardnopenic Averaging Tlme (AT) 
eodv Wdam (Bw) 

Non-Carclnogenlc Averagng Tlme (AT) 

CARCINOGENIC RISK fSMALL AREA) 

I I I I I I 
Carcinogenic 

Risk 

CARCINOGENIC RISK (LARGE AREA] 

Factor 

10507 
I OE-07 
1 OE-07 
I 0~ -07  

Intake 
( m g h W )  

2 SE-09 
7 3E-10 
5 5E-08 
4 4E-08 

0 025 
OW7 
0 524 
0 424 

CHoro fm 
Methylene Chloride 
T e t a c t d o r o e ~ n e  
Trlchlwoemylene 

~~ 

NONCARCINOGENIC RISK (SMALL AREA) 

Hazard 
Cwbenl Intake 

(mgurp\daY) 

1.4 
0 667 
0.324 

4 5E47 
4 5E-07 
4 5E-07 
4 5E-07 
4 5E-07 

2.24~-02 

1 43~~11  

2 ME-01 
8 57E-01 

114E-01 

2 BE-05 
1 1E-06 
17E-07 
14E-06 
3 9E-06 

6 4E-07 
3 OE-07 
1 5E-07 
2 OE-07 
4 4E-07 

CMeVr+hyPentanone 
Elhylbenzens 
Melhylene Chloride 
1 .l-DlchloroeUmne 
ToIlene 

0 442 
0 97 

I I I 1 I 
HAZARD INDEX1 3 5E-05 

NONCARCINOGENIC RISK (LARGE AREA1 

Chemcal 
Concentahon 

(mem 
Hazard 
Quobent 

0015 
0021 
0006 
0 068 
0 007 
0 05 

7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 

1 1E-07 
15E-07 
4 4E-08 
5 OE-07 
5 1E-08 
3 7E-07 

2 86E-01 
2 24E-02 
2 86E- 
2 86E-01 
8 57E-01 
I ~ - 0 1  

3 BE-07 
6 9E-06 
15E-08 
17E-06 
6 OE-08 
3 2E-06 

Z-fhtaKKKI 
CMelhyCZ-Pentanone 
C k i O h n e  
Elhylbenzene 
Methylene Ctiortde 
TOiWne 

HAZARD INDEX1 12E-05 



TABLE 4 
VOC INHALATION RISK 

T-2 TRENCH TO THE EAST GUARD SHACK (2182 METERS) 

~ 

e sue 
Dexrlpbon 

FOClU 

Inhabum Rale (IR) 

eobv Wdocn (BW) 
Cardnogsnlc Averapng Time (AT) 

Smsl Area Exposue Time (SET) 
LSQU   rea Time (LET) 

Non-Cardnogenc Averaping Time (AT) 

INHALATION EXPOSURE FACTORS 

-me Mu 
Facta W O W S  
UNlS VOM 

m%r 0 83 
harr 0014 
hara 0 225 

ko 70 
25550 days 

dayr 365 

Chemcal 
Chmical Concenbabon 

(msM3) 

Intake Inhalabon Carcinogenc 
Facta Intake Slope Faclor Risk 

(m%'+) (mgWUY) ( m g w w  O' 

MeWtykne C M d e  
1.2-CicMroetMne 
TelraacNoroetm$ene 
TrlctUoroelhylene 

0 008 6 5E-09 52E-11 164E-03 85E-14 
0 006 6 5E-09 3 9E-I 1 9 10E-02 35E-12 
0021 6 5E-09 14E-I0 2 03E-03 28E-13 
0 01 6 5E-09 65E-11 5 9 5 0 3  3 9E-13 

TOTAL 

NONCARCINOGENIC RISK (LARGE AREA) 

4 3E-12 

I I I I 1 I 1 

Chemcal Intake 
Chemcal Cmenbabon Fecla Intake 

(mS'm7 (mkgway) (mglkgwsy) 

ChlorOfOm OoOO6 1 OE-07 63E-11 
MeWtykne chloride 0 0002 1 OE47 2 1E-11 
TebacWoetm$ene 0 014 1 OE-07 15E-09 
TrlcNoroelhylene 0011 1 OE47 I 1E-09 

Chemical 

Inhalabon Carcinogemc 
Slope Facta Risk 
(mgh?day) '' 

8 05E-02 50E-12 
164E-03 3 4E-14 
2 03E-03 3 OE-12 
5 95E-03 6 BE-12 

Chemcal 
Concenbnbm 

(mgb3) 

TOTAL 

Hazard 
Ouobent 

1 5E-11 

Chemcal Intake 
Chemcal Concentabm Facta Intake 

(rn7 P+g\daY) ( m g h W Y )  

CMelhyl-Z-Pentam 0 036 4 5E-07 1 6E-08 
E w e n z e n e  0017 4 5E-07 7 7E-09 
Melhylene CNonde 0 008 4 5E-07 3 6E-09 
1. I-McNoroetMne 0011 4 5E-07 5 OE-09 
Tduene 0 025 4 5E-07 1 1E-08 

z-sutanone 
CMe(hyC2-Pentam 
Cth-oemane 
E(hybenzene 
Melhylene CNoride 
To*ene 

lrhalabon Hazard 
Reference Dose Qwberd 

(WwgbY)  

2 24E-02 7 3E-07 
2 86E-01 2 7E-08 
8 57E-01 4 2E-09 
143E-01 3 5E-08 
114E-01 1 OE-07 

0 0004 
0 0006 
0 0002 
0 w 2  
0 0002 
0 001 

HAZARD INDEX 

7 3E06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 
7 3E-06 

9 OE-07 

2 9E-09 
4 4E-09 
15E-09 
15E-08 
15E-09 
7 3E-09 

I ! 
2 86E-01 
2 24E-02 
2 86E100 
2 86E-01 
8 57E-01 
114E-01 

I I I I 4 
1 OE-08 
2 OE-07 
5 1E-I0 
5 (E-08 
17E-09 
6 4E-08 

I I 1 I 
HAZARD INDEX1 3 2E-07 1 
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